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Abstract
Background: Adolescent mothers aged 15–19 years are known to have greater risks of maternal morbidity and
mortality compared with women aged 20–24 years, mostly due to their unique biological, sociological and
economic status. Nowhere Is the burden of disease greater than in low-and middle-income countries (LMICs).
Understanding factors that influence adolescent utilisation of essential maternal health services (MHS) would be
critical in improving their outcomes.
Methods: We systematically reviewed the literature for articles published until December 2015 to understand how
adolescent MHS utilisation has been assessed in LMICs and factors affecting service utilisation by adolescent
mothers. Following data extraction, we reported on the geographical distribution and characteristics of the
included studies and used thematic summaries to summarise our key findings across three key themes: factors
affecting MHS utilisation considered by researcher(s), factors assessed as statistically significant, and other findings
on MHS utilisation.
Results: Our findings show that there has been minimal research in this study area. 14 studies, adjudged as
medium to high quality met our inclusion criteria. Studies have been published in many LMICs, with the first
published in 2006. Thirteen studies used secondary data for assessment, data which was more than 5 years old at
time of analysis. Ten studies included only married adolescent mothers.
While factors such as wealth quintile, media exposure and rural/urban residence were commonly adjudged as
significant, education of the adolescent mother and her partner were the commonest significant factors that
influenced MHS utilisation. Use of antenatal care also predicted use of skilled birth attendance and use of both
predicted use of postnatal care. However, there may be some context-specific factors that need to be considered.
Conclusions: Our findings strengthen the need to lay emphasis on improving girl child education and removing
financial barriers to their access to MHS. Opportunities that have adolescents engaging with health providers also
need to be seized. These will be critical in improving adolescent MHS utilisation. However, policy and
programmatic choices need to be based on recent, relevant and robust datasets. Innovative approaches that
leverage new media to generate context-specific dis-aggregated data may provide a way forward.
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Delivery, Intra-partum care, Post-natal care
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Background
Eighteen Percent of the world population are adolescents,
defined as individuals aged 10–19 years [1, 2]. Generally,
the global discourse lays emphasis on adolescents aged
15–19 years as they fall within the broader reproductive
age group (15–49 years) [3]. About 16 million girls within
this 15–19 age group give birth every year, of which 95%
of the births occur in low-and middle-income countries
(LMICs) [4]. Girls aged 15–19 years contribute to 12% of
global annual births however also make up 10% of global
annual maternal deaths [4, 5]. Globally, complications
during pregnancy and childbirth are the second leading
cause of death amongst girls aged 15–19 years old [6].
Recent estimates from 144 countries suggests that adoles-
cents between 15 and 19 years are about one and a half
times more likely to die during childbirth when compared
with women aged between 20 and 24 years [6], who are
relatively better physiologically prepared for pregnancy
and childbirth [7]. Ninety-nine percent of these adolescent
maternal deaths occur in LMICs (82% occurring in just 20
countries) [6]. About three million girls within this age
group undergo unsafe abortions every year, further
contributing to these adolescent maternal deaths [8]. For
those who survive pregnancy, evidence shows that
they have higher risks for postpartum bleeding [9],
anaemia, pre-eclampsia and other problems of preg-
nancy [10, 11]. They also have a higher risk of devel-
oping obstetric fistula [12].
Adolescent mothers are not only challenged by the
physical threats to their health, as described above, but
are also often socially disadvantaged. Many have to raise
their babies as single parents, are unable to complete
their education and consequently have a limited capacity
to secure a job and sustain a livelihood to support them-
selves and their children [8]. Adolescent mothers have
to deal with all these issues while still going through
‘adolescence’ with all its challenges as well as adapting to
the maternal role concurrently [13–15].
Furthermore, the health of babies born to adolescent
mothers is also at risk as these babies are more prone to
preterm delivery, low-birth-weight and of dying as in-
fants compared to those born to 20–24 year-old mothers
[9, 16, 17]. Particularly in LMICs, babies born to ado-
lescent mothers face a 50% higher risk of being still
born or dying in their first few weeks of life when
compared to babies born to mothers between ages 20
and 29 years [8].
These vulnerabilities have been highlighted more
recently in the development of the post-2015 agenda, as
advocacy for more focus on health of adolescent girls,
who have been described as being “left behind” in the
era of the Millennium Development Goals (MDGs) has
increased [18]. It is well established that utilisation of
maternal health services (MHS) across the continuum of
care, that is, antenatal, intra-partum (by skilled birth
attendants) and postpartum care are critical in reducing
pregnancy-related morbidities, decreasing maternal mor-
tality of adolescent mothers and improving outcomes,
survival, quality of life and health of their babies [19].
We argue that to better fulfil the promise of the sustain-
able development goals (SDGs) for adolescent girls
during the post-2015 era, strategies that focus on pre-
venting early marriage and early childbearing [20] must
be complemented by more research that aims to better
understand MHS utilisation patterns of adolescent who
become pregnant. Such research would be critical in
ensuring that the service needs of this vulnerable group
are met.
Therefore, we conducted this systematic review of the
literature to explore factors that have been found to
influence adolescent utilisation of these life-saving MHS
across LMICs, where the burden is greatest. Key
questions that we aimed to answer were: How has MHS
utilisation by adolescent mothers been assessed? And
what are the factors affecting utilisation of MHS by
adolescent mothers?
Methods
We used the PRISMA approach [21] to report findings
of this systematic review on factors influencing utilisa-
tion of MHS by adolescent mothers in LMICs [22].
Search strategy
A preliminary search was conducted on Google Scholar®
to test the sensitivity of preliminarily identified search
terms and to explore other potential search terms that
could subsequently be used to identify relevant papers
for the review. Following this, we searched through pre-
selected databases for relevant peer-reviewed papers. We
limited our search to peer-review, as we were interested
in finding papers that tested associations of factors
through logistic regression. These kinds of papers are
almost entirely found in the peer-review literature. In
addition, we have focused on the peer-review literature
as it guarantees quality checks have been performed
before publication.
PubMed, Scopus, Global Health and CINAHL Plus
databases were searched. These databases were chosen
for their completeness in health-related research areas.
The search was limited to papers published in English
language. No limit was placed on the start date. How-
ever, the search was closed on 31st December 2015 to
allow us proceed with the analysis.
Key terms were searched for across the different data-
bases. These terms were grouped into three broad
categories.
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a) Terms which described the group of persons
involved: “adolescent mother*”, “teenage mother*”,
“adolescent”, “teenager”, “young mother*’,
“adolescent pregnan*”, “teenage pregnan*”
b) Terms that described type of services used:
“maternal health”, “antenatal care”, “prenatal care”,
“postnatal care”, “skilled birth attendan*, “delivery”,
“obstetric care”
c) The single word to link the first two groups:
“utilisation”
These terms were combined using Boolean operators
in this format ‘(person) AND (service) AND (utilisa-
tion)’. Duplicates from the results retrieved from all
databases were identified and removed.
Further review of reference lists of the retrieved arti-
cles was done to identify any other relevant additional
articles that may have been missed in the automated
search. In cases when the full-text of the articles could
not be retrieved, the author(s) were contacted via
the professional social media platform, Research-
Gate™ (https://www.researchgate.net/).
The search was independently conducted by two
reviewers (SBT and ABT). All three authors (SBT, ABT
and CA) reviewed all the records that were retrieved and
subsequently agreed on the final eligibility of the re-
trieved papers based on agreed inclusion and exclusion
criteria.
Inclusion and exclusion criteria
Papers were included if they identified factors affecting
utilisation of MHS (antenatal or delivery or postnatal or
a combination of any), specifically amongst adolescent
mothers (aged between 15 and 19 years) [23] or high
lighted adolescent mothers, as part of a wider study.
Studies had to be conducted in LMICs (as categorized
by the World Bank) [24] and published in English
language. Studies that used quantitative or qualitative
research, using primary or secondary data and reported
the analysis of the data were included for review.
Articles that were commentaries, editorials, non-
systematic reviews were excluded from the review.
Data extraction and synthesis
Upon retrieval, all included papers were allotted unique
identifiers for audit purposes. The full texts of the in-
cluded papers were reviewed, and data was extracted into
a pre-developed summary table. This data extraction sheet
was developed by all authors during a brainstorming
session, leveraging insights from a previously published
similar systematic review [25], ensuring that it will
sufficiently capture data/information required to answer
the review questions.
Data on the author(s), year of publication, the country
in which the study was carried out, data source, study
subjects, maternal health service(s) (antenatal, delivery
and postnatal) studied, study design, analytic framework
and sample size were collected. This data framed key
descriptive characteristics of the studies relevant for the
review and helped to answer our first review question
“How has MHS utilisation by adolescent mothers been
assessed?” We reported on the geographical distribution
of studies that explored adolescent utilisation of MHS in
LMICs and summarized characteristics of these studies.
We then collected data on factors considered/predictor
variables analysed, statistically significant predictor vari-
ables, the strength of association and other results/find-
ings of the analysis to answer our second review question
“what are the factors affecting utilisation of MHS by
adolescent mothers?” To synthesise the findings from the
included studies in response to this question, we used the-
matic summaries, which allow us to capture of similarities
and any variations across the different studies that were
included in our review [26, 27]. To achieve this, we
present our findings under three predefined themes:
Factors considered by researchers in assessing adolescent
MHS utilisation, factors assessed as statistically significant,
and other findings on MHS utilisation reported in the
literature.
Quality assessment
We used the International Society for Pharmaco-
economics and Outcomes Research (ISPOR) Good
Research Practices for Retrospective Database Analysis
checklist [28], which adapted the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) Statement: Guidelines for Reporting Observa-
tional Studies [29] for quality assessment of selected
studies.
We assessed the included studies across the 22 criteria
of the STROBE statement guidelines. On a three-level
scale, we awarded 0 if the “criterion was not met”, 1 if
the “criterion was partially met” and 2 “criterion was
fully met”. When the criterion was not applicable to the
article, it was marked as “NA”.
Maximum obtainable score across all criteria was 54
(100%). We converted the cumulative quality scores of
each study to percentage quality scores. Using the 70%
benchmark, we classified papers into high quality, if the
study scored ≥ 70%, medium quality if the study
scored from 50 to <70% and low quality if the study
scored < 50%.
Results
In this results section, we present a summary of search
results, quality assessment results, distribution of studies
that assess adolescent maternal health services in LMICs,
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characteristics of the included studies, and results of the
thematic summary.
Summary of search results
Two hundred one records were retrieved after all dupli-
cates were removed. After applying the set exclusion
criteria, 14 articles remained that met our inclusion criteria
for review [Fig. 1].
Results of quality assessment
Six of the 14 studies were adjudged to be of high quality
[30–35], and eight studies were adjudged to be of
medium quality [36–43] [Additional file 1].
There were no significant inter-author(s) or inter-
periodic differences. However, based on the quality frame-
work that we applied [28], we observed that three main
reasons (criteria) for lower quality scores were because
author(s) did not “describe any efforts to address potential
sources of bias”, “indicate number of participants with
missing data for each variable of interest”, and/or, “discuss
limitations of the study, taking into account sources of
potential bias or imprecision”.
Geographic distribution of assessments of adolescent
MHS utilisation in LMICs
Additional file 2 is the completed data extraction sheet
which shows that there have been 48 assessments of
MHS utilisation by adolescent mothers conducted in
32 different countries and published within 14 different
studies. The studies were conducted in Bangladesh, Benin,
Bolivia, Brazil, Burkina Faso, Cambodia, Cameroon,
Chad, Comoros, Ethiopia, Ghana, Guatemala, Guinea,
India, Indonesia, Ivory Coast, Kenya, Madagascar,
Malawi, Mali, Mozambique, Nepal, Nicaragua, Niger,
Nigeria, Peru, Senegal, Tanzania, Togo, Uganda,
Zambia and Zimbabwe [30–43]. There have been
reassessments in some countries in later years follow-
ing the first assessment including India [31, 41],
Malawi [31, 33, 34], Mali [31, 42], Nepal [31, 32],
Niger [33, 34], Nigeria [33, 40] and Uganda [31, 33]
[Additional file 2].
The first study we retrieved which met our inclusion
criteria was published in 2006 [31]. It was conducted in
multiple countries [31]. Since then, between one and
three studies have been published annually, except for
2008 and 2010 [Fig. 2].
Fig. 1 PRISMA diagram summarizing search process
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Characteristics of the included studies
All 14 studies used quantitative research approach in
analysing MHS utilisation [30–43]. Almost all studies
(13) sourced data for the assessment from secondary
quantitative data, using either the Demographic Health
Survey (DHS) series or National Family Health Survey
(NFHS) (in two cases) [30, 31, 33–43] [Table 1]. The
only study that collected primary quantitative data was
conducted in Kathmandu, Nepal [32].
Of the 48 different country assessments, six used data
that was 5 years old or less at the time of publication
[31, 32, 35, 36, 38–41]. 37 country assessments used data
6 to 10 years old at the time of publication [30, 31, 33,
34, 37, 42, 43] and five country assessments used data
that was over 10 years old already at the time of conduct
[31, 33] [Table 1].
Seven studies reported on utilisation amongst adolescent
mothers alone [30, 34–36, 38–43], one study compared
utilisation amongst women aged 15–18 years and 19–23
years at the time of the survey with a birth in the previous
3 or 5 years [31]. One study reported on utilisation
amongst mothers <20 years old and mothers 20–35 years
[32] and another compared utilisation amongst age groups
15–19 years vs. 20–34 years vs. 35–49 years [33] [Table 1].
Six studies focused on adolescent mothers that were
married [30, 32, 34, 35, 37, 38, 40, 42], while the other four
were not specific to married adolescents [31, 33, 36, 39]
[Table 1].
Six studies looked at MHS utilisation by adolescent
mothers across the whole continuum of care (antenatal
care (ANC), delivery and postnatal care (PNC)) [30, 35,
37, 38, 40, 42]. Six studies looked at ANC and delivery
[31–34, 36, 41], one study assessed ANC and PNC [43]
and one study assessed utilisation of delivery services
only [39] [Table 1].
For ANC, specific characteristics of assessed services
included presence of skilled personnel for ANC [31, 32,
36, 38], number of ANC visits [33, 34, 40, 42, 43], timing
of first visit [33] and use of full ANC (defined as
minimum 3 ANC visits, Tetanus Toxoid injection, folic
acid and iron tablets) [30, 35, 37, 41] [Table 1].
For delivery, characteristic assessed were the presence of
skilled birth attendant (SBA) at delivery [30, 31, 33–42]
and facility-based delivery [32, 33, 36–39] [Table 1].
While for PNC, assessment focused on whether or not
the care was provided by a skilled personnel [30, 35, 37,
38, 40, 42, 43] [Table 1].
Findings of the thematic summary
We present our findings under three key themes: Factors
considered by researchers in assessing adolescent MHS
utilisation, factors assessed as statistically significant, and
other findings on MHS utilisation reported in the
literature.
Factors considered by researchers in assessing adolescent
MHS utilisation
Most commonly considered predictor variables were age
of the mother (11 studies) [31, 33–38, 40–43], education
status of mother (10) [30, 34–36, 38–43], wealth quintile
(10) [30, 34–36, 38–43], education of the husband (9) [30,
34–36, 39–43], mass media exposure (9) [30, 34–36, 39–
43], parity/birth order (9) [30, 34–36, 39–43], rural/urban
residence (8) [34, 36, 38–43], employment status of the
woman (7) [30, 34, 36, 38, 40, 42, 43], ethnic group (7)
[30, 34, 35, 40–43], geographical region (7) [30, 35, 36, 38,
40–43], religion (7) [30, 35, 36, 38, 40, 41, 43], influence of
household head (5) [32, 34, 40, 42, 43], health provider
visits (4) [30, 35, 39, 41], and wanted/unwanted child
status (4) [35, 39, 42, 43] [Fig. 3].
Less commonly considered predictor variables include
family structure (3) [35, 38, 41], women’s personal
barrier index (2) [42, 43], composite index for women’s
autonomy (2) [34, 35], husband’s employment status (1)
Fig. 2 Time line of publication focused on adolescent MHS utilisation
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[36], and marital status (1) [30]. One study considered
type of toilet at facility specifically for SBA (1) [39]
[Fig. 3].
For predictor variables of SBA and PNC utilisation, six
studies considered ANC utilisation [30, 34, 39, 40, 42, 43].
For PNC utilisation, three studies considered the use of
SBA [30, 40, 42].
Statistically significant factors influencing adolescent MHS
utilisation
Excluding the two multi-country studies [31, 33] and the
Kavitha et al. study in India [37] that focused on the
influence of age on MHS utilisation, comparing adoles-
cents with older women, the remaining 11 studies
provide details on the most prevalent statistically signifi-
cant predictor variables for adolescent MHS utilisation
[30, 32, 34–36, 38–43].
Based on the significance level of p ≤ 0.05, Table 2
presents the frequency of the statistically significant
predictor variables as well as their strength of associ-
ation in predicting adolescent MHS utilisation. When
analysed, factors such as education of the adolescent
mother, husband’s education, wealth quintile, parity,
region, family structure, child status (wanted/unwanted)
Table 1 Summary of characteristics of included studies
Characteristic Number Percentage
Data source n = 14
Primary data 1 7.1%
Secondary data 13 92.9%
Difference of year of publication to year of data sourcea n = 48
≤ 5 years 6 12.5%
> 5 years ≤10 years 38 79.2%
> 10 years 4 8.3%
Age group and focus n = 14
Adolescents alone (15–19) 10 71.4%
Comparative with other groups (15–19 vs. 20–24/20–34/35–49) 4 28.6%
Limited to married adolescents n = 14
Limited 10 71.4%
Included unmarried adolescents 4 28.6%
MHS studied n = 14
Delivery only 1 7.1%
ANC and delivery 6 42.9%
ANC, delivery, PNC 7 50.0%
Specific MHS characteristic studied n = 14
Full ANC (defined as Minimum 3 ANC visits, Tetanus Toxoid injection, Folic acid and Iron tablets),
SBA present at delivery
1 7.1%
Full ANC (defined as Minimum 3 ANC visits, Tetanus Toxoid injection, Folic acid and Iron tablets),
SBA present at delivery, Facility-based delivery, Skilled personnel provided PNC
1 7.1%
Full ANC (defined as Minimum 3 ANC visits, Tetanus Toxoid injection, Folic acid and Iron tablets),
SBA present at delivery, Skilled personnel provided PNC
2 14.3%
Number of ANC visits (<4 - inadequate vs. 4 - adequate), SBA present at delivery 1 7.1%
Number of ANC visits (<4 - inadequate vs. 4 - adequate), SBA present at delivery, Skilled personnel
provided PNC
3 21.4%
SBA present at delivery and Facility-based delivery 1 7.1%
Skilled personnel present for ANC at least one visit, SBA present at delivery 1 7.1%
Skilled personnel present for ANC, SBA present at delivery and Facility-based delivery 1 7.1%
Skilled personnel present for ANC, SBA present at delivery, Facility-based delivery and Skilled
personnel provided PNC
1 7.1%
Skilled personnel provided ANC, Facility-based delivery 1 7.1%
Timing of first ANC visit, Number of ANC visits (<4 - inadequate vs. 4 - adequate), Facility-based
delivery and SBA present at delivery
1 7.1%
aNumbers are based on country assessments (48) within the 14 studies
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and women’s personal barrier index were consistently
highly statistically significant (p ≤ 0.01) [Table 2]. Simi-
larly, use of ANC was highly statistically significant for
the use of SBA while both uses of ANC and SBA were
highly statistically significant for the use of PNC in all
studies that reported the variable [Table 2]. Though
statistically significant, the strength of significance was
not as strong in all cases with predictor variables such as
rural/urban residence, socio-ethnic group, religion,
maternal age, women’s employment status, and health
worker visit [Table 2].
For ANC, wealth quintile was assessed as being statis-
tically significant in all studies that assessed the variable
[30, 34–36, 38–43], rural/urban residence (all seven
studies) [34, 36, 38–43], education of the adolescent
mother (eight of nine studies) [30, 34–36, 38, 40–42],
husband's education (seven of eight studies) [30, 34–36,
40–43], and mass media exposure (seven of eight stud-
ies) [34–36, 39–43] [Fig. 4].
For SBA, wealth quintile was assessed as being statisti-
cally significant in all studies that assessed the variable
(eight of eight studies) [30, 34–36, 38, 40–42], as well as
in all studies that assessed education of the adolescent
mother (eight of eight studies) [30, 34–36, 38, 40–42].
Similarly, all studies that assessed parity were statistically
significant [30, 34–36, 40–42]. Mass media was
statistically significant in six of seven studies [34–36,
40–42] while rural/urban residence was significant in
five in six studies [34, 36, 40–42]. ANC utilisation was
reported to be significant for SBA utilisation in all four
studies that considered it as a predictor variable [30, 34,
40, 42] [Fig. 4].
For PNC, use of SBA was assessed as being statistically
significant in all three studies that assessed the variable
[30, 40, 42], wealth quintile (six of seven studies) [30, 35,
39, 40, 42, 43], adolescent mother’s education (five of
seven studies) [30, 35, 39, 40, 43] and husband's educa-
tion (four of six studies) [30, 35, 39, 40] [Fig. 4].
In all three studies conducted in India which tested
multiple predictor variables [30, 35, 41], religion and
health worker visit(s) were deemed a significant factor
for MHS utilisation [Table 2]. Women’s employment sta-
tus was not significant in any of the studies conducted
in India [30, 35, 41].
Other findings on maternal health services utilisation
reported in literature
In the two comparative multi-country studies [31, 33], the
evidence suggested that adolescents have lower MHS
utilisation than older women with similar background
characteristics. Specifically, adolescents were more likely
to receive inadequate ANC and have unskilled birth
Fig. 3 Predictor variables for assessing factors affecting adolescent MHS utilisation considered by researchers
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attendance. There were also significant differences in the
levels of MHS across countries. However, there was no
evidence to suggest any significant variations across coun-
tries in the observed patterns of MHS utilisation by mater-
nal age [33].
Only two studies, conducted in Nigeria and urban
India reported percentage adolescent MHS utilisation
[35, 40].
Discussion
This systematic review mapped out the assessment of
factors influencing adolescent MHS utilisation in LMICs,
highlighting the distribution, quality and characteristics of
studies that focus on this limited area of research. The re-
view identified commonly used predictor variables in the
assessment of adolescent MHS utilisation and predictor
variables that have been shown to be significant, including
the strength of their significance. The review also showed
some evidence that there is poor utilisation by adolescent
mothers compared to older mothers.
This review needs to be interpreted carefully, bearing
in mind some of its limitations. Firstly, the search was
limited to articles published in English language, as such,
papers from developing Latin America and Francophone
Africa countries may have been missed out. Secondly,
the same group of researchers authored six out of the 14
Table 2 Distribution of predictor variables assessed to be significant in the literature with their estimated strengths of association
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included articles over a period of 3 years [34, 35, 40–43].
This similarity in author profile could affect the conclu-
sions that we reach, because of the potential for the
authors to make similar decisions and processes in the
conduct of their research.
Despite overwhelming evidence suggesting that adoles-
cents mothers are uniquely different from the general
women’s population and that they are a particularly vul-
nerable and deprived population predisposed to worse
maternal health outcomes compared to older age group
women [6, 8–12, 44, 45], findings of our review show
that there is limited number of studies published in the
area of adolescent utilisation of critical MHS. Ten years
since the first adolescent MHS utilisation study was pub-
lished in 2006, it appears that there remains minimal
interest in the topic. This becomes even more apparent
when a comparison is made with the plethora of re-
search that has been conducted on utilisation of MHS
amongst older age group women [46–67]. The reason
for the low focus on a vulnerable group like adolescent
mothers is not particularly clear, but may not be uncon-
nected to the inherent challenges in collecting data from
this cohort. Firstly, data from demographic health
surveys in several LMICs suggest that fertility rates
amongst adolescents are lower than in women in their
twenties and early thirties, as such the ‘chance’ of finding
adolescent mothers for age-specific surveys are lower
compared to mothers in their twenties [68–72]. Sec-
ondly, the issue of adolescents getting pregnant remain a
culturally complex one in many LMICs [73] and as such
capacity to survey sufficiently large numbers for sensible
analysis may be further complicated, due to barriers
such as lack of consent, shame of the adolescent mother
for having a baby and her lack of power to have a
conversation on such matters with a ‘stranger’ [73].
When studies have been published, our review points
to the need to address some quality issues in under to
improve reports on MHS utilisation assessments
amongst adolescents. In line with best practices [28], au-
thors need to ensure that they describe the management
of bias, missing data and discuss limitations of their
study. In addition, as these assessments mainly consti-
tute observational studies, there is a need to highlight
percentage utilisation data of adolescent MHS utilisation
before presenting factors influencing utilisation. Only
two studies did this in our review [35, 40].
Fig. 4 Number of statistically significant variables from studies that assessed the predictor variable for the different maternal health services
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All studies included in our study [30–43] used quanti-
tative research methods in assessing MHS utilisation
amongst adolescents. No study used qualitative research
methods. Qualitative methods have been used exten-
sively in healthcare [74, 75] and they offer a unique
opportunity for researchers to be able to answer the
“why” and not just the “what” [76]. Particularly as it
relates to adolescents, there are several “why’s” that
would need to be answered before effective strategies to
improve their MHS utilisation can be implemented. In
addition, qualitative methods may provide a more confi-
dential platform for adolescents to discuss this sensitive
topic. We believe that there is significant merit in supple-
menting survey-based approaches, using quantitative
methods with qualitative methods for getting a better un-
derstanding of the challenges and other factors influencing
adolescent mother’s care seeking patterns in different con-
texts. Use of such mixed methods approaches would pro-
vide the holistic perspective required for a broader
understanding of adolescent MHS utilisation [77].
Only one study [32] collected primary evidence to
assess MHS utilisation of adolescents. The remaining 13
studies [30, 31, 33–43] used different country-specific
secondary data sources like the DHS. The DHS series
are generally well renowned for their robustness and
quality [78, 79]. However, there has to be some concern
about the time lag between the date of publication of the
DHS datasets and the date that researchers analyse
them. This is particularly important especially if such
analyses are to be relevant for ‘up-to-date’ policy-
making. Four country assessments were based on data
that was over 10 years old already at the time of analysis
and 38 country assessments were based on data between
5 and 10 years old. The reality is that datasets for sub-
set (adolescent population) analyses, like that of the
DHS, are not immediately available following completion
of the primary survey that generated the data. This may
be the reason for the delay in subsequent secondary ana-
lyses. Following such delays, the relevance of findings
from these secondary analyses may be called to question,
specifically for adolescents, who continue to change
from generation to generation, even in the space of
10 years. The needs, aspirations and characteristics of
Generation X are different from Y and so are the needs
of Generation Y entirely different from Generation Z
[80, 81]. Similarly, the factors that influence MHS
utilisation may be different amongst adolescents across
generations. It appears that when such considerably wide
time interval between dataset availability and analysis is
the case, then the adolescents from whom the data had
been collected are not the same for whom planning and
policy choices are required.
From our findings, there also appears to be lots of
focus on adolescent mothers who are already married
[30, 32, 34, 35, 37, 40–43], ignoring the unmarried ones,
who may be in even more precarious situations to be
able to access MHS if they got pregnant [82]. This exclu-
sion of unmarried adolescent mothers may in itself lead
to some form of selection bias [83], thereby skewing
results and affecting the interpretation of findings. The
reason for the focus on married adolescent mothers is
not too clear, but it may not be unconnected to possibly
low numbers of unmarried adolescent mothers recruited
in the primary surveys that were conducted to provide
the datasets that the authors used for analysis. Secondly,
some of the original surveys from which secondary
analyses were subsequently conducted only collected
data from within family settings that had married
women [35, 37, 41, 42].
Excluding the multi-country studies, only two coun-
tries, Bangladesh [36, 38, 39] and India [37, 41] have had
the same data source used for analysis on adolescent
MHS utilisation multiple times. However, in both coun-
tries, the assessments used the same dataset for analysis,
yet conclusions were not the same, regarding what
factors were found to be significant. This, therefore, calls
into question the quality of the analyses being done and
highlights the need for more careful analysis and verifi-
cation of findings. Also, we observed that even within
the same countries, selection of predictor variables for
consideration was not consistent. Our opinion is that
selection of predictor variables for adolescent MHS util-
isation must be based on the availability of reliable data,
consideration for peculiarities of the specific setting and
insight from literature focused on research conducted in
similar settings.
With education of the adolescent mother being
reported as statistically significant for MHS utilisation in
all surveyed countries (except Malawi), there is a case
for focusing on broader girl child education strategies.
Similarly, education of the husband was reported to be
significant in seven studies, and with the influence of the
husband reported to be the most influential in making
adolescent mothers use MHS [32], it is critical to include
men to increase uptake of MHS by adolescents.
Findings from our review suggest that adolescent
mothers are more likely to utilize MHS for their first
pregnancy/delivery, but less likely to utilize MHS when
they have more children [30, 34–36, 40–43]. There is,
therefore, a need to make adolescents more aware of the
additional risks that they face in pregnancy because of
their ‘adolescence’. Our review suggests that there is an
opportunity to leverage ANC attendance as a platform
for advocacy to encourage and stimulate subsequent
SBA utilisation by adolescents, especially as all five stud-
ies in our review that considered ANC utilisation as a
predictor variable reported it as significant for SBA and
PNC utilisation [30, 34, 39, 40, 42], which interphases
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with arguably the most critical period of the entire
pregnancy for adolescents - delivery. The World Health
Organization recommends that health care providers
should be “seizing the opportunities” that patient
engagements like ANC provide [84]. Evidence from the
literature shows that ANC offers an opportunity to
sensitize adolescent mothers about utilisation of MHS
and promote healthy lifestyles that could potentially im-
prove long-term health outcomes for them and their yet
unborn child [19, 85]. For example, family planning
counselling could be integrated into ANC, continued as
part of PNC and this could potentially have a positive
impact on the adolescent’s use of contraception after
delivery. It is also a platform to implement a birth
preparedness plan, ensuring that adolescent mothers can
be better prepared for the birth itself including identify-
ing the closest facility to manage them in the case of
complications. However, this integration of services
needs to be achieved, without overloading the already
stretched workforce in many LMICs as well as providing
an inclusive service for both married and unmarried
adolescents [86].
Seven out of nine studies that looked at media exposure
as a predictor variable, mass media exposure was found to
be statistically significant. Going forward, with the prolif-
eration of access to social media of young people globally,
including in LMICs [87], ‘access to social media’ needs to
be considered as a variable to be explored. We also opine
that there is an opportunity to conduct research via
electronic data collection, even via social media in order
to target more adolescents, who otherwise will be uncom-
fortable talking to adults openly about their pregnancy
etc. On the outcome side (MHS utilisation), while it is
straightforward to report outcome measures such as
attended ANC or not or attended PNC or not, there is
need to capture indicators that describe the quality of care
that adolescents also receive across the whole con-
tinuum of care. We note that four of the 14 included
studies [30, 35, 37, 41], all conducted in India, actu-
ally reviewed whether adolescent mothers received
Tetanus toxoid injection, folic acid and iron tablets.
This is particularly important for adolescents because of
their higher risk for poor maternal health outcomes. For
them, it is not just about utilizing the services, but more
about how well the services have been utilised.
No article was retrieved that assessed impact of inter-
vention(s) in increasing MHS utilisation amongst adoles-
cents. However, there have been many studies that
reviewed the effectiveness of strategies in the wider
women of reproductive age group, as evidenced in this
recent systematic review [88]. More recently, another
systematic review published in 2014, assessed the impact
of user fees on MHS utilisation for all women [89]. To
ensure that appropriate interventions are being properly
targeted at increasing adolescent MHS utilisation, there
is a need to build on the needed evidence to base
decisions upon.
Even when broader age groups are being researched, it
is critical to highlight adolescent mothers and conduct
some form of subset analysis of adolescent mothers,
because of their afore-described peculiarities. In our re-
view, four studies did this [31–33, 37]. Such disaggrega-
tion of data is critical for planning and for better
understanding and design of health systems. More re-
cently, there have been global calls for presenting disag-
gregated data to ensure that inequities may be better
highlighted [90], as may be the case with adolescent
health MHS utilisation when compared to older women.
In addition, such data may be able to support ‘business
case’ development for the need to focus on adolescent
MHS utilisation.
Conclusions
Clearly, there are notable similarities between countries
with regards to factors that affect adolescent MHS util-
isation, especially maternal education and wealth index.
Emphasis thus needs to be placed on educating girls and
ensuring that financial barriers do not limit their access
to critical care. However, there may be some context-
specific factors in different countries, which need to be
considered when designing interventions aimed at
improving adolescent MHS utilisation. This study high-
lights the need for more robust evidence on how to
achieve this. We need innovative approaches that
incorporate both real-time quantitative and qualitative
research methods in studying access, utilisation and
quality of MHS for adolescent within specific settings.
These studies should include ‘all adolescents’ and not
the ‘easy to capture’ adolescents [18]. This will bridge
the equity gap and promote universal health coverage.
Increasing access to and utilisation of quality MHS for
adolescents especially in the 20 countries responsible for
82% of global adolescent maternal deaths [6], will con-
tribute significantly to a reduction in maternal mortality.
Efforts geared towards improving maternal health care
for adolescents are consistent with the SDGs, which also
focus on girl child education, preventing early pregnancy
and removing financial barriers to care [91]. One thing
we cannot afford to do again in the post-2015 era is to
“leave them behind”.
Additional files
Additional file 1: Quality assessment of included studies. Results of the
quality assessment of the 14 included studies using the International Society
for Pharmaco-economics and Outcomes Research (ISPOR) Good Research
Practices for Retrospective Database Analysis checklist. (XLSX 31 kb)
Banke-Thomas et al. BMC Pregnancy and Childbirth  (2017) 17:65 Page 11 of 14
Additional file 2: Completed data extraction sheet of systematic
literature review. Full data extracted from the 14 included studies for the
systematic literature review. (XLSX 31 kb)
Abbreviations
ANC: Ante-Natal Care; DHS: Demographic Health Survey; ISPOR: International
Society for Pharmaco-economics and Outcomes Research; LMICs: Low and
middle income countries; MDGs: Millennium development goals;
MHS: Maternal Health Service; NFHS: National Family Health Survey;
PNC: Post-Natal Care; SBA: Skilled birth attendant; SDGs: Sustainable
development goals; STROBE: Strengthening the Reporting of Observational
Studies in Epidemiology
Funding
We thank the Professor Ken Newell Bursary of the Liverpool School of
Tropical Medicine for providing funding to support this review. The Ken
Newell Bursary had no role in the design of the study, in collection, analysis,
and interpretation of data and in writing the manuscript.
Availability of data and materials
There was no primary data collection.
Authors’ contributions
SBT and CA conceived the study. SBT, ABT and CA designed the study. SBT
and ABT independently conducted the search and review of retrieved
documents. Any disagreements on inclusion or exclusion were resolved by
CA. All authors were involved in data analysis and interpretation. SBT, ABT
and CA contributed to drafting the manuscript. All authors have read and
approved of the final manuscript.
Authors’ information
OBT is a medical doctor and visiting research faculty. This research was
conducted as part of her Masters in International Public Health degree. ABT is a
medical doctor, PhD candidate and research fellow. CA is an obstetrics and
gynaecology consultant and senior lecturer in maternal and newborn health.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
As this study was a systematic review of already published literature, no
ethical approval was required. A waiver was thus received from the Research
and Ethics Committee of the Liverpool School of Tropical Medicine.
Received: 13 February 2016 Accepted: 7 February 2017
References
1. UN. The united nations convention on the rights of the child. New York:
United Nations General Assembly; 1989.
2. UN. Definition of youth. 2016. http://www.un.org/esa/socdev/documents/
youth/fact-sheets/youth-definition.pdf. Accessed 17 Jan 2016.
3. WHO. Reproductive health indicators: guidelines for their generation,
interpretation and analysis for global monitoring. Geneva: World Health
Organization; 2006.
4. UNFPA. Motherhood in childhood: facing the challenge of adolescent
pregnancy. New York: United Nations Population Fund; 2013.
5. UNFPA. Adolescent pregnancy: a review of the evidence. New York: United
Nations Population Fund; 2013.
6. Nove A, Matthews Z, Neal S, Camacho AV. Maternal mortality in adolescents
compared with women of other ages: evidence from 144 countries.
Lancet Glob Heal. 2014;2:e155–64.
7. Alves JG, Siqueira LC, Melo LM, Figueiroa JN. Smaller pelvic size in pregnant
adolescents contributes to lower birth weight. Int J Adolesc Med Health.
2013;25:139–42.
8. WHO. Adolescent pregnancy. 2014. http://www.who.int/mediacentre/
factsheets/fs364/en/. Accessed 29 Jan 2016.
9. Conde-Agudelo A, Belizán JM, Lammers C. Maternal-perinatal morbidity
and mortality associated with adolescent pregnancy in Latin America:
cross-sectional study. Am J Obstet Gynecol. 2005;192:342–9.
10. WHO. Adolescent pregnancy: issues in adolescent health and development.
Geneva: World Health Organization; 2004.
11. WHO. MPS Notes: Adolescent pregnancy. World Health Organization. 2008.
http://www.who.int/maternal_child_adolescent/documents/mpsnnotes_2_
lr.pdf?ua=1. Accessed 22 Feb 2016.
12. UNICEF. Fact Sheet Young People and Family Planning. United Nations
Children's Fund. 2008. http://www.unicef.org/malaysia/Teenage_
Pregnancies_-_Overview.pdf. Accessed 22 Feb 2016.
13. Erikson EH. Identity: youth and crisis. New York: W.W. Norton & Company;
1968.
14. Piaget J. Intellectual evolution from adolescence to adulthood. Hum Dev.
1972;15:1–12.
15. Devito J. How adolescent mothers feel about becoming a parent. J Perinat
Educ. 2010;19:25–34.
16. Jeffrey PM. Teaching sex: the shaping of adolescence in the twentieth
century. Cambridge: Harvard University Press; 2002.
17. Botting B, Rosato M, Wood R. Teenage mothers and the health of their
children. ONS Popul Trends. 1998;Autumn(93):19–28.
18. Hendriks S. Delivering the promise of the sustainable development goals for
adolescent girls. 2015. http://deliver2030.org/?p=6195. Accessed 02 Feb
2016.
19. Kerber KJ, de Graft-Johnson JE, Bhutta ZA, Okong P, Starrs A, Lawn JE.
Continuum of care for maternal, newborn, and child health: from slogan to
service delivery. Lancet. 2007;370:1358–69.
20. Vogel JP, Pileggi-Castro C, Chandra-Mouli V, Pileggi VN, Souza JP, Chou D,
Say L. Millennium Development Goal 5 and adolescents: looking back,
moving forward. Arch Dis Child. 2015;100(Suppl):S43–7.
21. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med.
2009;6:e1000097.
22. World Bank. New country classifications. 2016. http://blogs.worldbank.org/
opendata/new-country-classifications-2016. Accessed 11 Feb 2016.
23. Cosden M. Encyclopedia of child behavior and development. Boston:
Springer; 2011.
24. World Bank. World bank country and lending groups. 2016. https://
datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-
country-and-lending-groups. Accessed 12 Feb 2016.
25. Simkhada B, van Teijlingen ER, Porter M, Simkhada P. Factors affecting the
utilization of antenatal care in developing countries: systematic review of
the literature. J Adv Nurs. 2008;61:244–60.
26. Thomas J, Harden A, Newman M. Synthesis: combining results
systematically and appropriately. In: Gough D, Oliver S, Thomas J, editors.
An introduction to systematic reviews. London: SAGE Publications Inc.;
2012. p. 179–226.
27. Snilstveit B, Oliver S, Vojtkova M. Narrative approaches to systematic review
and synthesis of evidence for international development policy and
practice. J Dev Eff. 2012;4:409–29.
28. Berger ML, Mamdani M, Atkins D, Johnson ML. Good research practices for
comparative effectiveness research: defining, reporting and interpreting
nonrandomized studies of treatment effects using secondary data sources:
the ISPOR Good Research Practices for Retrospective Database Analysis Task
Force. Value Health. 2009;12:1044–52.
29. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke
JP. The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational
studies. PLoS Med. 2007;4, e296.
30. Singh A, Kumar A, Pranjali P. Utilization of maternal healthcare among
adolescent mothers in urban India: evidence from DLHS-3. PeerJ.
2014;2, e592.
31. Reynolds HW, Wong EL, Tucker H. Adolescents’ use of maternal and
child health services in developing countries. Int Fam Plan Perspect.
2006;32:6–16.
32. Upadhyay P, Liabsuetrakul T, Shrestha AB, Pradhan N. Influence of family
members on utilization of maternal health care services among teen and
adult pregnant women in Kathmandu, Nepal: a cross sectional study.
Reprod Health. 2014;11:92.
33. Magadi MA, Agwanda AO, Obare FO. A comparative analysis of the use of
maternal health services between teenagers and older mothers in sub-
Banke-Thomas et al. BMC Pregnancy and Childbirth  (2017) 17:65 Page 12 of 14
Saharan Africa: evidence from Demographic and Health Surveys (DHS).
Soc Sci Med. 2007;64:1311–25.
34. Rai RK, Singh PK, Singh L, Kumar C. Individual characteristics and use of
maternal and child health services by adolescent mothers in Niger. Matern
Child Health J. 2013;18:592–603.
35. Singh PK, Rai RK, Alagarajan M, Singh L. Determinants of maternity care
services utilization among married adolescents in rural India. PLoS One.
2012;7, e31666.
36. Kamal SMM. Factos affecting utilization of skilled maternity care services
among married adolescents in Bangladesh. Asian Popul Stud.
2009;5:153–70.
37. Kavitha N. Are young mothers in India deprived of maternal health care
services? a comparative study of urban and rural areas. J Health Manag.
2015;17:204–20.
38. Haque MN. Individual’s characteristics affecting maternal health services
utilization: married adolescents and their use of maternal health services in
Bangladesh. Internet J Heal. 2009;8.
39. Rahman M. Deliveries among adolescent mothers in rural Bangladesh: who
provides assistance? World Health Popul. 2009;11:5–14.
40. Rai RK, Singh PK, Singh L. Utilization of maternal health care services among
married adolescent women: insights from the Nigeria Demographic and
Health Survey, 2008. Womens Health Issues. 2012;22:e407–14.
41. Singh L, Rai RK, Singh PK. Assessing the utilization of maternal and child
health care among married adolescent women: evidence from India.
J Biosoc Sci. 2012;44:1–26.
42. Singh PK, Singh L, Kumar C, Rai RK. Correlates of maternal healthcare service
utilisation among adolescent women in Mali: analysis of a nationally
representative cross-sectional survey, 2006. J Public Health. 2012;21:15–27.
43. Rai RK, Singh PK, Kumar C, Singh L. Factors associated with the utilization of
maternal health care services among adolescent women in Malawi. Home
Health Care Serv Q. 2013;32:106–25.
44. UNICEF. The progress of Nations 2000. New York: United Nations Children’s
Fund; 2000. http://www.unicef.org/pon00/pon2000.pdf. Accessed 28 May 2015.
45. Magadi M. Poor pregnancy outcomes among adolescents in south Nyanza.
Afr J Reprod Health. 2006;10:26–38.
46. Aseweh Abor P, Abekah‐Nkrumah G, Sakyi K, Adjasi CKD, Abor J. The
socio-economic determinants of maternal health care utilization in Ghana.
Int J Soc Econ. 2011;38:628–48.
47. Ahmed S, Creanga AA, Gillespie DG, Tsui AO. Economic status, education
and empowerment: implications for maternal health service utilization in
developing countries. PLoS One. 2010;5, e11190.
48. Babalola S, Fatusi A. Determinants of use of maternal health services in
Nigeria–looking beyond individual and household factors. BMC Pregnancy
Childbirth. 2009;9:43.
49. Tarekegn SM, Lieberman LS, Giedraitis V. Determinants of maternal health
service utilization in Ethiopia: analysis of the 2011 Ethiopian Demographic
and Health Survey. BMC Pregnancy Childbirth. 2014;14:161.
50. Kishowar Hossain AHM. Utilization of antenatal care services in Bangladesh:
an analysis of levels, patterns, and trends from 1993 to 2007. Asia Pac J
Public Health. 2010;22:395–406.
51. Lubbock LA, Stephenson RB. Utilization of maternal health care services in
the department of Matagalpa, Nicaragua. Pan Am J Public Heal. 2008;24:75–84.
52. Sharma SK, Sawangdee Y, Sirirassamee B. Access to health: women’s status
and utilization of maternal health services in Nepal. J Biosoc Sci.
2007;39:671–92.
53. Gage AJ. Barriers to the utilization of maternal health care in rural Mali.
Soc Sci Med. 2007;65:1666–82.
54. Kruk ME, Galea S, Prescott M, Freedman LP. Health care financing and
utilization of maternal health services in developing countries. Health Policy
Plan. 2007;22:303–10.
55. Matsumura M, Gubhaju B. Women’s status, household structure and the
utilization of maternal health services in Nepal. Asia-Pacific Popul J.
2001;16:23–44.
56. Martey JO, Djan JO, Twum S, Browne EN, Opoku SA. Utilization of maternal
health services in Ejisu District, Ghana. West Afr J Med. 1995;14:24–8.
57. Story WT, Burgard SA. Couples’ reports of household decision-making and
the utilization of maternal health services in Bangladesh. Soc Sci Med.
2012;75:2403–11.
58. Chi PC, Bulage P, Urdal H, Sundby J. A qualitative study exploring the
determinants of maternal health service uptake in post-conflict Burundi and
Northern Uganda. BMC Pregnancy Childbirth. 2015;15:18.
59. Wilunda C, Quaglio G, Putoto G, Lochoro P, Dall’Oglio G, Manenti F, Atzori
A, Lochiam RM, Takahashi R, Mukundwa A, Oyerinde K. A qualitative study
on barriers to utilisation of institutional delivery services in Moroto and
Napak districts, Uganda: implications for programming. BMC Pregnancy
Childbirth. 2014;14:259.
60. Ononokpono DN, Odimegwu CO. Determinants of maternal health care
utilization in Nigeria: a multilevel approach. Pan Afr Med J. 2014;17 Suppl 1:2.
61. Rashid M, Antai D. Socioeconomic position as a determinant of maternal
healthcare utilization: a population-based study in Namibia. J Res Health Sci.
2014;14:187–92.
62. Babalola SO. Factors associated with use of maternal health services in Haiti:
a multilevel analysis. Pan Am J Public Heal. 2014;36:1–9.
63. Adogu PO, Egenti BN, Ubajaka C, Onwasigwe C, Nnebue CC. Utilization of
maternal health services in urban and rural communities of Anambra State,
Nigeria. Niger J Med. 2014;23:61–9.
64. Khanal V, Bhandari R, Adhikari M, Karkee R, Joshi C. Utilization of maternal
and child health services in western rural Nepal: a cross-sectional
community-based study. Indian J Public Health. 2014;58:27–33.
65. Kawaguchi L, Fouad NAM, Chiang C, Elshair IHH, Abdou NM, Banna SR,
Aoyama A. Dimensions of women’s empowerment and their influence on
the utilization of maternal health services in an Egyptian village: a
multivariate analysis. Nagoya J Med Sci. 2014;76:161–71.
66. Hou X, Ma N. The effect of women’s decision-making power on maternal
health services uptake: evidence from Pakistan. Health Policy Plan.
2013;28:176–84.
67. Xiang Y, Xiong J, Tian M, Yuan F, Feng Z. Factors influencing the utilization
of postpartum visits among rural women in China. J Huazhong Univ Sci
Technolog Med Sci. 2014;34:869–74.
68. National Population Commission, ICF International. Nigeria Demographic
and Health Survey 2013. Measure DHS. 2014. https://dhsprogram.com/pubs/
pdf/FR293/FR293.pdf. Accessed 14 Apr 2015.
69. KNBS, Ministry of Health Kenya, National AIDS Control Council, KEMRI,
NCPD. Kenya Demographic and Health Survey 2014. Measure DHS. 2015.
http://dhsprogram.com/pubs/pdf/FR308/FR308.pdf. Accessed 14 Jan 2016.
70. INSD, ICF International. Enquête Démographique et de Santé et à
indicateurs multiples (EDSBF-MICS IV) 2010. Measure DHS. 2012. http://www.
unicef.org/bfa/french/bf_eds_2010.pdf. Accessed 14 Apr 2015.
71. Ministry of Health and Family, ICF Macro. Maldives: Demographic and
Health Survey 2009. Measure DHS. 2010. http://www.dhsprogram.com/
pubs/pdf/FR237/FR237.pdf. Accessed 14 Apr 2015.
72. Central Statistical Office, Ministry of Health, University of Zambia, Tropical
Diseases Research Centre, Macro International Inc. Zambia Demographic
and Health Survey 2007. Measure DHS. 2009. http://www.dhsprogram.com/
pubs/pdf/FR211/FR211[revised-05-12-2009].pdf. Accessed 14 Apr 2015.
73. Braine T. Adolescent pregnancy: a culturally complex issue. Bull World
Health Organ. 2009;87:410–1.
74. Mays N, Pope C. Qualitative research in health care: assessing quality in
qualitative research. BMJ. 2000;320:50–2.
75. Green J, Thorogood N. Qualitative methods for health research. New Delhi,
London, Thousand Oaks: Sage Publications Limited; 2004.
76. Jones R. Why do qualitative research? BMJ. 1995;311:2.
77. Johnson RB, Onwuegbuzie AJ, Turner LA. Toward a definition of mixed
methods research. J Mix Methods Res. 2007;1:112–33.
78. Kiersten J, Grant M, Khan S, Moore Z, Armstrong A, Sa Z. Fieldwork-related
factors and data quality in the Demographic and Health Surveys program.
Measure DHS. 2009. https://dhsprogram.com/pubs/pdf/AS19/AS19.pdf.
Accessed 16 Sept 2015.
79. Short Fabic M, Choi Y, Bird S. A systematic review of Demographic and
Health Surveys: data availability and utilization for research. Bull World
Health Organ. 2012;90:604–12.
80. Ulrich J. Introduction: a (sub)cultural genealogy. In: Ulrich JM, Harris AL, editors.
GenXegesis: essays on alternative youth. London: Popular Press; 2003. p. 3–33.
81. Schroer WJ. Generations X,Y, Z and the others. http://www.socialmarketing.
org/newsletter/features/generation3.htm (n.d.). Accessed 16 Sep 2015
82. Lamb ME, Elster AB, Peters LJ, Kahn JS, Tavare J. Characteristics of married
and unmarried adolescent mothers and their partners. J Youth Adolesc.
1986;15:487–96.
83. Delgado-Rodríguez M, Llorca J. Bias. J Epidemiol Community Health.
2004;58:635–41.
84. WHO. The world health report 2005: make every mother and child count.
Geneva: WHO; 2005.
Banke-Thomas et al. BMC Pregnancy and Childbirth  (2017) 17:65 Page 13 of 14
85. Oringanje C, Meremikwu MM, Eko H, Esu E, Meremikwu A, Ehiri JE.
Interventions for preventing unintended pregnancies among adolescents.
Cochrane Database Syst Rev. 2016;2, CD005215.
86. von Both C, Flessa S, Makuwani A, Mpembeni R, Jahn A. How much time
do health services spend on antenatal care? Implications for the
introduction of the focused antenatal care model in Tanzania.
BMC Pregnancy Childbirth. 2006;6:22.
87. Lafferty J. Study: young people more likely to use social media in
developing countries. 2015. http://www.adweek.com/socialtimes/study-
young-people-more-likely-to-use-social-media-in-developing-countries/
617242. Accessed 16 Sept 2015.
88. Elmusharaf K, Byrne E, O’Donovan D. Strategies to increase demand for
maternal health services in resource-limited settings: challenges to be
addressed. BMC Public Health. 2015;15:870.
89. Dzakpasu S, Powell-Jackson T, Campbell OMR. Impact of user fees on
maternal health service utilization and related health outcomes: a
systematic review. Health Policy Plan. 2014;29:137–50.
90. UN. The road to dignity by 2030: ending poverty, transforming all lives and
protecting the planet: Synthesis report of the Secretary-General on the
post-2015 sustainable development agenda. 2014. http://www.un.org/
disabilities/documents/reports/SG_Synthesis_Report_Road_to_Dignity_by_
2030.pdf. Accessed 28 Aug 2015.
91. UN. Sustainable Development Goals: 17 goals to transform our world. 2016.
http://www.un.org/sustainabledevelopment/sustainable-development-
goals/. Accessed 17 Jan 2016.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Banke-Thomas et al. BMC Pregnancy and Childbirth  (2017) 17:65 Page 14 of 14
